The shoulder is designed for maximum mobility and is therefore the most common joint to develop instability.
The shoulder is designed for maximum mobility and is therefore the most common joint to develop instability. 1 This need not reach true dislocation, but subluxation, of which a person may be unaware, can cause symptoms. 1, 2 It may occur in all age groups but is more common under the age of 30 years. 3 Frank dislocation may result from injury, and recurrence is very common after traumatic dislocation. 1, 2, 4 Less often, the condition arises from congenital abnormality of the ligaments and capsule of the joint and is then more likely to be multidirectional. In some cases the condition responds well to physiotherapy, but a number of different operations have been recommended to stabilise the joint. 1, 5 There is, however, a dearth of evidence regarding the effectiveness of the surgical management of shoulder instability. Several methods of scoring have been developed to determine the outcome of the orthopaedic management of shoulder conditions but they derive from clinical and radiological data and depend upon the judgement of the surgeon. 6 Patients and surgeons may differ in their concerns and priorities, 7 and methods are required which elicit the patient's perception of the outcome. 8 Patients can provide reliable and valid judgements of health status and of the benefits of treatment. 9 There are advantages in using questionnaires designed to address the patient's perception of a single condition. 10 They are intended to be most sensitive to the outcome in narrowly defined groups. Shorter questionnaires may be as sensitive to changes of importance to patients as longer versions, 11, 12 and have the added advantage of being more acceptable for routine use, particularly in the long term. 13 We have previously described the development of an outcome measure for use in assessing treatment for the painful shoulder.
14 During the early stages of that study it became clear that patients presenting with recurrent dislocation or subluxation of the shoulder were a distinct group whose condition was most usually characterised not so much by pain as by the anticipation of problems arising in relation to very specific activities. This group required a specific outcome measurement of its own. We describe the development of a short questionnaire for use in assessing the outcome after treatment for instability of the shoulder, which is intended to be reliable, reproducible, valid and sensitive to change. The questionnaire was applied in a prospective study of patients, most of whom received either physiotherapy or surgery for instability of the shoulder.
Patients and Methods
Development of the questionnaire. Initially, we interviewed 20 patients attending an outpatient clinic to which they had been referred with instability of their shoulder, in order to identify ways in which they had experienced and reported their problem. We then drafted an 18-item questionnaire and tested it on 20 new patients. They were also given a second copy of the questionnaire and asked to complete it at home on the following day, and to return it. They were invited to add their comments to this copy and to include any further shoulder problems which were not addressed by it.
The original questionnaire was then modified and the revised version tested on two further groups of 20 patients until its final form was established. This contained 12 items, each of which had five response categories (Table I) . Each item was scored from 1 to 5, from least to most difficulty or severity and combined to produce a single score with a range from 12 (least difficulties) to 60 (most difficulties).
We then examined whether the new questionnaire was internally consistent, reproducible, valid and sensitive to clinical change. 15 Internal consistency determines whether items measure a single underlying concept. Reproducibility is concerned with whether the questionnaire yields the same results on repeated trials under the same conditions. Validity determines whether it does measure what it purports to. The validity of content shows whether items in a questionnaire cover the intended topics clearly; that of construct compares a set of relationships with other variables which may be expected. Sensitivity to change, or responsiveness, reflects the ability of the questionnaire to detect clinically significant changes over time.
Between March 1994 and August 1996 we recruited 92 patients in an outpatient clinic at the Nuffield Orthopaedic Centre, Oxford, who had been referred by their general practitioner with problems related to instability of the shoulder. They completed a variety of assessments on the first occasion and again at routine appointments in the same clinic approximately six months later after a course of physiotherapy, or six months after operation. Patients who did not attend the outpatient department at the appropriate time completed a proportion of the follow-up assessment by post, with up to two reminders sent.
The identity and details of four patients were inadequate leaving 53 men and 35 women with a median age of 25 years (12 to 54; mean 26.3; SD 9.1). One further individual had an imprecise diagnosis by his referring doctor. Diagnostic details were therefore obtained for 87 patients (95%), either through clinical assessment or, in a few cases, retrospectively from the medical notes, and two diagnostic subgroups were identified. Most patients (68, 78%) were assessed as having a unidirectional form of instability, while in 19 patients (22%) it was multidirectional. This latter group was younger with a mean age of 19.5 years (SD 6.1).
Of the 92 patients included in the study, 53 received an initial clinical assessment. Six recorded details which were inadequate rendering follow-up impossible, and a relatively high proportion of patients repeatedly failed to attend confirmed follow-up appointments. Of this latter group five did not even respond to postal follow-up. Two patients were known to have moved abroad to unknown addresses; a further 15 had been discharged from the clinic and did not return postal questionnaires. Nevertheless, 64 patients (70%) had at least one follow-up in the form of a postal questionnaire or a questionnaire plus a clinical assessment. Unfortunately, of the 53 patients who received an initial standard clinical assessment, only 15 had a clinical assessment at follow-up. Change scores for the clinical assessments are presented for this latter subgroup.
Of the 64 patients who completed a follow-up assessment, 34 (53%) had undergone an operation to stabilise their shoulder followed by a course of physiotherapy. A similar number, although not necessarily the same people, received a course of physiotherapy; this included a small proportion of the 12 patients who either had surgery delayed beyond the period of study or had moved away before the appointed time. Internal consistency. Internal consistency was tested by using Cronbach's alpha 16 for the study questionnaire both preoperatively and at follow-up. This summarises the internal correlations of all items in a scale. The higher the alpha coefficient (0.0 to 1.0) the more consistent is the scale and the greater the likelihood that it is tapping an underlying single variable on the questionnaire. We examined correlations of all items with the overall score and assessed whether Cronbach's alpha was improved by removal of any item.
Reproducibility. Reproducibility (test-related reliability) was assessed by asking 43 patients at the first assessment to complete and return a second questionnaire 24 hours after the first. Correlations of the total scores were measured by Pearson correlation coefficients. Paired Student's t-tests were also carried out to examine whether there was a change in the distribution of scores between the two tests. The data were also examined by the coefficient of reliability according to the method described by Bland and Altman.
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Construct validity. This was examined by means of Pearson correlation coefficients between the total score of the questionnaire and other related measures obtained at the first assessment and the later follow-up. It was expected that scores should correlate moderately with those assessed by the methods of Constant and Rowe rated by an orthopaedic surgeon and with those from another health-status questionnaire (SF36) completed by the patient. The Constant shoulder score 18 contains both subjective and objective elements. The subjective assessments of pain and activities of daily living are allocated 15 and 20 points, respectively, out of a total of 100. Objective measurements of the active range of movement and power are allocated 40 and 25, respectively. We used a goniometer to assess the range of movement while power was measured in kilograms of resisted abduction using a spring balance, as described by Constant. It has been suggested that the Constant shoulder score is not appropriate for assessing instability. Table I . Scores obtained on the 12-item shoulder instability questionnaire from 92 patients during the first assessment and from 64 patients at the sixmonth follow-up The Rowe standard rating scale 20 
With regard to stability 'no recurrence, subluxation or apprehension' has the maximum score (50 points) while 'recurrent dislocation' receives the minimum score (0). Assessment of movement gives the maximum score (20 points) for '100% of normal external and internal rotation and elevation', and the lowest score (0) for '50% of normal elevation and internal elevation; but no external rotation'. Function is graded as a maximum score of 30 points for 'no limitation in work or sports and little or no discomfort' with the lowest score (0) going to 'marked limitation and pain.' The totals for each are added to produce an overall range of scores between 0 and 100. A score of 90 to 100 is judged 'excellent', 75 to 89 as 'good', 51 to 74 'fair' and 50 or less 'poor'. Although it is widely used, this scoring system has not been assessed as regards its reliability, validity or sensitivity to change. The SF36 is a 36-item questionnaire which is widely used to measure health status. 21 It provides scores on eight dimensions namely physical function, social function, role limitation due to physical problems, role limitation due to emotional problems, general mental health, energy, bodily pain and general health perceptions. Scores for each item range from 0 (poor) to 100 (good). All patients were asked to complete the new shoulder questionnaire and the SF36 at the first assessment and also at follow-up. Sensitivity to change. The sensitivity to change of the questionnaire was examined by comparing scores before and at six months after surgery. The scores of 64 patients were available for these analyses.
We calculated the effect sizes for the new questionnaire and for the SF36. These were also calculated for the Constant and Rowe clinical assessments in 15 patients who had been evaluated by them in the outpatient clinic. This is a method of calculating the extent of change measured using a questionnaire in a standardised way which allows comparison. 22 In our study it was determined as the difference between the mean pretreatment and post-treatment scores for the samples, divided by the standard deviation of preoperative scores. An effect size of 1.0 is equivalent to a change of one standard deviation in the sample and is considered to be very large. An effect size of 0.2 is small. Sensitivity was also examined by means of patient satisfaction and transition items 23 in which patients were asked to say how successful they thought that the treatment had been, and also to assess the change that had occurred in their shoulder problem. The first question offered four possible categories of response while the transition item offered five. Patients giving the most positive response in each case were compared with all others by way of their mean change in score, i.e., the preoperative minus the postoperative score, for each questionnaire. Patients were also asked to say whether they felt that there was still any 'room for improvement' in their shoulder. The change in score for those responding with 'little' or 'no improvement' was also compared with that of other patients. Statistical significance was measured by the chi-squared and Student's t-tests. Table I gives the individual scores obtained for patients on the new shoulder questionnaire at first assessment and at follow-up. When first evaluated, the summed score for the questionnaire had a median value of 37.0 (15 to 57) and a mean of 36.6 (SD 10.6, 95% confidence limits (CL) 34.4 to 38.8) and at follow-up a median value of 26 (12 to 55) and a mean of 28.3 (SD 11.2, 95% CL 25.6 to 31.1). Internal consistency. Cronbach's alpha for the study questionnaire was 0.91 at the pretreatment assessment (n = 92) and 0.92 at follow-up (n = 64). All items correlated with the total score of more than 0.5. Cronbach's alpha was also compared for the two diagnostic subgroups. In each case the alpha remained more than 0.9 (Table II) . Reproducibility. In the test-retest sample (n = 34), the correlation between the total scores for the questionnaire was high (r = 0.97, p < 0.0001). No significant change occurred in the distribution of scores between the two assessments for reliability (first assessment, mean 35.5 and SD 11.0; retest mean 35.2 and SD 11.6; paired Student's ttest >0.05). The differences in scores between the first and second which was obtained 24 hours later, were plotted against their means. The scatter appeared normal and showed the same variability across the range of scores at all levels of disability or severity. The estimated mean (0.26) of score differences was not significantly different from 0. The coefficient of reliability was calculated as 5.7 using the Bland and Altman method 17 and 95% of score differences fell between 0 ± 5.7. Overall, 88% of score differences lay between 0 ± 4 points. Construct validity. The new questionnaire correlated well with the Constant and Rowe clinical scores both before operation and at the six-month follow-up (Table III) . It also agreed significantly with the related parts of the SF36, particularly in physical function and pain. Sensitivity to change. Patients reported substantial improvement in health status at the six-month follow-up. Overall, 44 patients (73%) described their treatment as either very or fairly successful and 47 (78%) said that problems relating to their shoulder were either much or slightly better. This agreed with the effect size obtained for the new questionnaire, which was large (0.8). The two clinical assessments performed very differently from one another. The Rowe method measured an even larger effect than the new shoulder questionnaire (1.2), while the Constant score was only able to detect a small effect (0.2). The SF36 was also only able to detect a small effect overall. The 'physical role limitation' measured the largest effect size of 0.5, denoting a moderate degree of effect only (Table IV) . Table V gives further evidence for the sensitivity of the new questionnaire to change in clinical condition. In judging patient satisfaction, transition and scope for improvement, the new questionnaire distinguished clearly between those patients who rated the most positive change in their shoulder after treatment, with little scope for further improvement, and those who said that improvement had been only slight or that any change was for the worse. Neither clinical assessment was able to detect any difference in any of the items, although this was most likely to be due to the small numbers compared. In each case the level of significance achieved was much higher for the new questionnaire than for any of the relevant parts of the SF36; indeed the latter was unable to distinguish any difference in the success of treatment.
Results

Discussion
Instability of the shoulder poses particular problems for assessment as symptoms are often intermittent, and characterised less by the everyday presence of pain than by the anticipation of problems arising in relation to specific activities.
We have developed and tested a short 12-item questionnaire which patients have found easy to complete and which provides reliable, valid and responsive information as to their perception of shoulder instability. It is intended for use as an outcome measure, and poses few difficulties for the patients. The items are internally consistent and reproducible, and therefore the questionnaire may be considered to be at least as reliable as clinical scores used to assess outcomes. 24 Every effort was made to derive the items to be included in the questionnaire from exploratory interviews with patients, rather than by imposing clinical assumptions. Draft versions of the questionnaire were tested on patients and the final content only agreed when patients understood it and felt that no important items had been omitted. Construct validity was tested by examining the level of agreement with the clinical data and the SF36 assessment. All correlations were in the expected direction with poor scores on our shoulder questionnaire corresponding to poorer scores for the Constant, Rowe and the SF36 assessments. In the case of the last, correlations were highest in the measurement of pain and physical function. Responsiveness, or the sensitivity to clinically important change, is least likely to be examined, despite its being of the greatest importance in any form of prospective outcome study. 25 This point was clearly demonstrated when the sensitivity to change of our questionnaire was compared with that from the Constant and Rowe scores. The Constant score, which appeared to agree well with other assessments at the pretreatment stage, performed poorly when measuring change in the condition of the patients. This represents additional evidence in support of a previous report suggesting that Constant assessment is not appropriate to measure outcome in patients with shoulder instability, 19 probably because it contains no elements which relate directly to this. Instead, it places undue weight on concerns such as pain and power which are frequently not relevant to patients with instability. In comparison, the Rowe assessment outperformed all other measures in detecting change although the numbers were rather small. The standardised effect size was much higher for our questionnaire than with the SF36. The new questionnaire was much better at distinguishing between subgroups of patients, based on their own assessment of the change in their shoulder after either physiotherapy or surgery. This may be because the SF36 was not developed to be used specifically in relation to outcomes of surgical treatment. Both clinical measurements lacked adequate numbers at follow-up to allow useful conclusions to be drawn from comparisons of subgroups.
Measurements such as we have carried out assess the outcome from the point of view of the patient. Such methods are intended to supplement and not replace conventional measures of outcome. It is becoming increasingly clear that systematic studies are required to examine effects on outcome of alternative methods of treatment and operations in the management of orthopaedic conditions. 26, 27 Because variations in outcomes may be quite modest, such studies will need large sample sizes to detect differences and will therefore have to be multicentred. Standardised patient-based measurements of outcome have obvious advantages, particularly if they are highly sensitive to clinical change. A particularly long period of follow-up is required to detect differences in outcome for many orthopaedic conditions. Short uncomplicated questionnaires which can be delivered by post may make such long-term studies more feasible. The shoulder questionnaire reported here is intended for such use.
